This study explores differences in body mass index (BMI), diet, and lifestyle between women of varying socio-economic status in Karnataka, India, using data from the National Family Health Survey 2 (n ¼ 4374), in-depth interviews (n ¼ 20) and six focus group discussions (n ¼ 40) completed in Bangalore. Predictors of overweight (BMI Z25kg/m 2 ) were modelled using logistic regression. A content analysis of the qualitative data was undertaken to understand behavioural factors affecting overweight. Prevalence of undernutrition was high for rural women (48%) and for overweight, prevalence was high in large urban areas (44%). In Bangalore knowledge of unhealthy foods was higher for richer women, although their diet and activity levels were less healthy than poorer women, who did not have the resources to purchase less healthy diets. Although some knowledge of the need for activity and healthy diets exists for wealthier Bangalore women, this does not translate into healthy behaviour, suggesting a need for obesity prevention programmes.
While India is one of the poorest countries in the world with extremely high rates of malnutrition, there is evidence of an emerging nutrition transition (Singh et al, 1997; 1999; Griffiths & Bentley, 2001) . A higher prevalence of overweight (Body mass index (BMI) Z25 kg/m 2 ) is observed nationally in females of reproductive ages in urban areas (24%) compared to rural areas (6%) (International Institute for Population Sciences & ORC Macro, 2000b) . This study uses quantitative and qualitative methods to further understand predictors of overweight in Karnataka, South India.
Quantitative data come from the stratified random sample of the Karnataka state National Family Health Survey, 1998/ 99 (NFHS 2) collected between March and September 1999 from questionnaires administered to women of reproductive ages (n ¼ 4374) (International Institute for Population Sciences & ORC Macro, 2001 ). All women with height and weight data who were not pregnant or delivered within 2 months of the survey were included. Logistic regression using maximum likelihood estimation and accounting for the complex survey design (Stata Release 6, 1999) was used to assess factors associated with being overweight (BMI Z25 kg/ m 2 ) vs normal weight. Only significant variables were retained (P-value o0.05).
After observing an association between urban residence and overweight from the NFHS data, in-depth qualitative data were collected in January and February 2001 from women living in Bangalore city. The aim of the qualitative component was to identify current knowledge regarding healthy diet and physical activity behaviours as well as to investigate the determinants of engagement in healthy lifestyle behaviours. Participants were recruited through women's organizations, using a 'snowball' technique to recruit further women. In all, 20 women aged 20-65 y were interviewed individually and an additional 40 took part in six focus groups (5-8 per group). Women were recruited based on socio-economic and weight status. We purposefully recruited 'visually overweight' women living in nonslum areas. Visually overweight was defined by the three member interview team, who independently estimated body size using a nine-point culturally appropriate body silhouette scale (available from authors on request). Pilot testing of the interview guide revealed that individual interviewing was not successful in eliciting information on this topic from the slum respondents. Therefore, data from slum communities were collected in four focus groups and a further two groups from nonslum areas containing both overweight and nonoverweight women. These allowed opinions and behaviours of women to be contrasted based on socio-economic status. Interviews were tape recorded and conducted in Kannada or English. Content analysis of the qualitative data assisted the development of a coding scheme, representing major themes emerging from the data, as well as concepts originating from our original research hypotheses (Patton, 1990; Miles & Huberman, 1994) . Coded text was extracted from all the interviews and cross-case comparisons made, focusing on socio-economic differences using QSR NUD*IST (NVIVO Software for Qualitative Research, London, 1998). The study was approved by the Institutional Review Board of the School of Public Health at the University of North Carolina.
In Karnataka NFHS 2, 30% women were classified as thin, 11% as overweight, and 3% obese. Of women living in large cities, 29% were overweight and 15% obese, compared to 6% overweight and 1% obese in rural areas. The proportion of the rural population with a BMI o18.5 kg/m 2 was 48%, compared to 11% in large cities. Table 1 shows that women who were less urban, of lower socio-economic status, younger (aged 15-24 y), less educated, and who worked in manual occupations had significantly reduced odds of being overweight. Qualitative data reveal that slum women's lifestyles were more active including more physically demanding household chores (not supported by domestic help) and work outside of the home and less access to television and mechanized transport, compared to nonslum women. Over half of nonslum women regularly ate dinner while viewing television. In all, 50% of women thought television needed limiting, although none limited it.
Nonslum women defined physical activity as walking, stationary bike cycling, household chores, bending, climbing stairs, limb stretching, basketball, yoga, playing with children, arms and leg stretching while sitting, and dog walking. Slum residents defined physical activity as household chores, skipping, stress exercises, walking, tailoring, climbing stairs, and construction. All nonslum respondents agreed physical activity was important to health, compared to only half of poorer women: 'Respondent 1: People say exercise is good for health. I don't think exercise is important for us since we are married and have children. Respondent 7: I agree. Children need exercise but I don't need to exercise.' Although women recognized the need for regular activity, most were not achieving their self-identified healthy activity levels (54 out of 60) because of various barriers ( Table 2 ). The most common barrier for slum women was that activity lacked priority; for richer women cost in time and money and a lack of willpower were the most common factors.
Most nonslum residents could name at least one unhealthy food. However, for the poorer women there was little knowledge of unhealthy foods and two groups were unable to identify any. Although knowledge of unhealthy foods was low among the poorest groups, economic constraints meant the actual diet consumed was not energy dense; Overweight in women of higher socio-economic status P Griffiths and M Bentley
We make rice and sambar (watery lentil dhal). We use greens and vegetables and chutneys. When I don't have the money to make sambar I eat a raw tomato and rice. Sometimes I don't eat when I don't have the money to buy food.
Many women reported barriers to healthy eating ( Table 2 ). The most common barrier for nonslum women was associating these foods with socializing (visiting or hosting friends), and for slum residents a lack of resources.
Limitations of this study result from the focus of the NFHS 2 on women, meaning little is known about men, school age children, adolescents, and older people and the nutritional transition. In the qualitative study, the small sample size and focus on a large city means there is a need for further work to understand prevalence of important lifestyle factors identified and to be able to examine these in rural areas.
Our findings suggest the nutrition transition is underway in Karnataka, with large differences in overweight prevalence between socio-economic groups, rural and urban areas, and socio-economic variations in lifestyle and diet within urban Bangalore. Between 1991 and 2001, Karnataka's urban population grew by 4 million (Office of the Registrar General, 1991; Office of the Registrar General, 2001). At the same time in the 6 y period between NFHS1 and NFHS2, large increases in television, car, and motorbike ownership were observed (International Institute for Population Sciences, 1995; International Institute for Population Sciences & ORC Macro, 2000a) . In other countries diet and lifestyle factors associated with a transitioning urban environment resulted in a rapid rise in obesity (Peters et al, 2002; Steinbeck, 2002) . Currently in Bangalore these factors affect richer women indicating that the early stages of nutrition transition are being experienced. In other developing countries such as Brazil, the transition is starting to affect the poor (Monteiro et al, 2000) . In India underweight remains a serious health threat to the poor. However, with development the potential for change exists, because currently physically active occupations and a lack of income to purchase unhealthy foods protect the poor from obesity.
The low levels of obesity observed among women overall in this study suggest that obesity levels are at what others have described as an 'incipient state' (Perez-Cueto & Kolsteren, 2004) . Internationally there is a recognition for the need to focus on making changes to the environments in which people live to prevent obesity, because targeting individuals has had limited success (Reidpath et al, 2002; Chief Medical Officer, 2002; Carraro & Cebrian, 2003; Saelens et al, 2003; Fleck, 2003) . Given the early stage of nutrition transition in Karnataka, these kinds of environmental public heath nutrition campaigns could have a significant role to play in preventing future rises in noncommunicable diseases associated with obesity in Karnataka. These programmes are needed urgently for those living in large urban areas of Karnataka, where we have shown that approximately 45% women are overweight. 
